Oxidative stress mediates cardiac infarction aggravation induced by intermittent hypoxia.
We have previously shown that chronic intermittent hypoxia (IH), a component of the obstructive sleep apnea syndrome, increases heart sensitivity to infarction. We investigate here the deleterious mechanisms potentially involved in the IH-induced infarction aggravation, investigating the role of oxidative stress. Male Wistar rats were subjected to chronic IH or normoxia (N). IH consisted of repetitive 1-min cycles (30 s with inspired O2 fraction 5% followed by 30 s normoxia) and was applied for 8 h during daytime, for 14 days. After the 14-day exposure, mean arterial blood pressure (MABP) was higher in the hypoxic compared with the normoxic group. Infarct size, measured on isolated hearts after ischemia-reperfusion, was significantly increased in IH compared with normoxic group (36.0 ± 2.8% vs. 21.8 ± 3.1% for tempol corresponding control groups and 40.3 ± 3.5% vs. 29.4 ± 3.7% for melatonin corresponding control groups). Tempol or melatonin administration during the 14-day IH exposure prevented both IH-induced increase in MABP and infarction aggravation (24.8 ± 2.8% vs. 25.9 ± 4.0% for tempol-treated groups and 32.3 ± 3.2% vs. 34.5 ± 4.2% for melatonin-treated groups). Myocardial oxidative stress was induced by IH, as measured by dihydroethidium (DHE) level and p47-phox expression (the cytosolic protein required for the activation of the NADPH oxidase). This effect was abolished by tempol and melatonin treatments, which were able to normalize DHE level and NADPH expression. In conclusion, oxidative stress appears to mediate the deleterious cardiovascular effects of IH and, in particular, the increased myocardial susceptibility to infarction.